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Description 

Background Of The Invention 

The subject invention relates to a needle shield hav- 
ing a collapsible cover. More particularly, this invention 
relates to a safety catheter having a collapsible cover 
that will safely and automatically shield the sharp distal 
tip of the introducer needle after the needle has been 
used to place the catheter into a patient.. 

Sharp needles are typically used in health care pro- 
cedures as part of a hypodermic needle assembly, a 
blood collection assembly or an intravenous (IV) cathe- 
ter assembly. For example, typical IV catheters are ini- 
tially placed over an introducer needle for insertion into 
a patient's vein to inject fluid into, withdraw blood from 
or monitor certain physiological conditions of a patient. 
After a medical technician inserts the tip of the catheter 
and introducer needle into a vein, the medical technician 
advances the catheter completely into the vein and with- 
draws the introducer needle from the catheter and the 
patient for disposal. 

In recent years, there has been great concern over 
the immediate disposal of needles after use. This con- 
cern has arisen because of the advent of currently in- 
curable and fatal diseases, such as Acquired Immune 
Deficiency Syndrome ("AIDS"), which can be transmit- 
ted by the exchange of body fluids from an infected per- 
son to another person. Thus, if a needle has been used 
to place a catheter in the vein to withdraw blood from or 
inject fluid into an AIDS infected person, the needle is a • 
vehicle for the transmission of the disease. Thus, it is 
extremely important for a medical technician to properly 
dispose of the needle to avoid a needlestick with the 
contaminated needle. Unfortunately, in certain medical 
environments, such as emergency situations or as a re- 
sult of inattention or negligence, needlesticks with a con- 
taminated needle still occur. 

In view of the need for a safety device that will pro- 
tect the medical technician and any personnel in the ar- 
ea from a used needle, a number of needle shields have 
already been designed. Some shields only cover the 
sharp distal tip of the needle. This is unsatisfactory in 
most instances because the shaft of the needle can be 
the source of contamination from body fluids. Other nee- 
dle shields have been designed that cover the entire 
shaft of the needle after use. However, many of these 
shields are bulky making the device difficult to handle 
during insertion of the catheter. Thus, there still remains 
a need to provide a needle shield assembly that is not 
bulky, that is simple and easy to use and that completely 
covers the entire needle after use. 

Summary Of The Invention 

It is therefore an object of this invention to provide 
a needle shield assembly that is not bulky. 

It is another object of this invention to provide a nee- 



dle shield assembly that is simple and easy to use. 

It is yet another object of this invention to provide a 
needle shield assembly that completely covers the en- 
tire needle as well as the sharp distal tip of the needle 
5 after use. 

Although this invention will be described in connec- 
tion with an IV catheter introducer needle, it is to be un- 
derstood that the needle shield assembly of this inven- 
tion could be used with other needles where shielding 
to of the needle is desirable. 

The needle shield assembly of this invention in- 
cludes a handle having a proximal portion and a distal 
portion for receiving the needle after use. A needle hub 
is located inside the handle and has a needle attached 
1 $ at its proximal end to a needle hub. A spring or other 
biasing mechanism is operatively connected to the nee- 
dle hub for urging the needle hub and needle toward the 
proximal portion of the handle. A movable latch engages 
the needle hub to maintain the needle hub adjacent to 
20 the distal portion of the handle with the sharp distal tip 
of the needle extending beyond the distal portion of the 
handle until the medical technician desires to shield the 
needle. A needle tip guard is located in the distal portion 
of the handle for preventing unwanted distal movement 
25 of the needle with respect to the handle after the needle 
has been shielded therein. 

The proximal portion of the handle is collapsible yet 
non-elastic so that when the sharp distal tip of the needle 
extends beyond the distal portion of the handle, the 
30 proximal portion is collapsed minimizing the length of 
the handle extending proximally of the needle hub. This 
minimizes the length of the assembly thus making it eas- 
ier for the medical technician to handle the assembly 
during the procedure for inserting the needle into the 
35 patient. In addition, minimizing the length of the assem- 
bly facilitates packaging of the assembly by minimizing 
the amount of material needed and the size of the ship- 
ping crates needed. When the medical technician acti- 
vates the latch withdrawing the needle into the handle, 
40 the collapsible proximal portion of the handle extends to 
its full length under the force of the spring or manually 
to allow the handle to cover the entire length of the nee- 
dle. The non-elasticity of the proximal portion prevents 
it from being stretched and thus, prevents the sharp dis- 
45 tal tip of the needle from being moved too far proximally 
inside the handle. 

The tip guard is biased against the needle when the 
needle extends distally beyond the distal portion of the 
handle and slides along the shaft of the needle as the 
50 proximal portion of the handle extends to its full length. 
After the proximal portion of the handle extends to the 
point where the distal tip of the needle is withdrawn into 
the distal portion of the handle, the tip guard moves to- 
ward an unbiased condition over the distal tip of the nee- 
55 die. Thus, the tip guard prevents distal movement of the 
needle with respect to the handle that could re-expose 
the distal tip of the used needle. 

The proximal portion of the handle could take a 
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number of forms. For example, the proximal portion 
could be formed from a flexible sleeve of impermeable, 
non -elastic material with low elongation characteristics, 
such as polyester, canvas, cloth or thin, flexible metal. 
Alternatively, the proximal portion of the handle could 
be formed from telescoping tubes. The tubes should be 
thin-walled, but sufficiently rigid to prevent kinking and 
to ensure smooth telescoping movement. Interlocking 
means between adjacent tubes, such as cooperating 
flanges on adjacent tubes, are used to prevent complete 
separation of the telescoping tubes during extension. 

Brief Description Of The Drawings 

The preferred embodiments are illustrated in the 
drawings in which like reference numerals refer to like 
elements and in which: 

FIG. 1 is a perspective view of the needle shield as- 
sembly having a collapsible cover of this invention 
before the needle shield mechanism has been ac- 
tivated; 

FIG. 2 is a perspective view of the needle shield as- 
sembly of FIG. 1 with the needle enclosed in the 
assembly and the catheter removed after the nee- 
dle shield mechanism has been activated; 
FIG. 3 is a cross-sectional view of the needle shield 
assembly of this invention prior to activation of the 
needle shield mechanism; 

FIG. 4 is a cross-sectional view of the needle shield 
assembly of this invention similar to FIG. 3 but 
showing the needle enclosed in the assembly and 
the catheter removed after the needle shield mech- 
anism has been activated; 
FIG. 5 is an enlarged cross-sectional view of a por- 
tion of the needle shield assembly of this invention 
showing the resilient tip guard prior to activation of 
the needle shield mechanism; 
FIG. 6 is an enlarged cross-sectional view of a por- 
tion of the needle shield assembly of this invention 
showing the resilient tip guard after activation of the 
needle shield mechanism; 

FIG. 7 is a cross-sectional view of a second embod- 
iment of the needle shield assembly of this invention 
without the catheter before the needle shield mech- 
anism has been activated; and 
FIG. 8 is a cross-sectional view of a second embod- 
iment of the needle shield assembly of this invention 
similar to FIG. 7 but showing the needle enclosed 
in the assembly after the needle shield mechanism 
has been activated. 

Detailed Description Of The Invention 

The needle shield assembly 10 of this invention in- 
cludes a handle 20, a needle 30, a needle hub 35, a 
latch 40, a spring 50 and a needle tip guard 60. A cath- 
eter 70 attached to a catheter hub 75 is located over 



needle 30. Although this invention is -described herein 
for use with an IV catheter, it is to be understood that 
the needle shield assembly 10 of this invention could be 
used with other needles where shielding of the needle 

s is desirable. 

Needle hub 35, which can include a flashback 
chamber, is located inside handle 20. A removable vent 
plug 39 can be placed in the proximal end of needle hub 
35. The removability of vent plug 39 allows a syringe or 

to guidewire (not shown) to be inserted through needle hub 
35 and needle 30 into a patient to facilitate placement 
of catheter 70 into the patient or to otherwise treat the 
patient. 

Needle 30 has a sharp distal tip and is connected 

15 at its proximal end to needle hub 35 so that when needle 
hub 35 is adjacent to the distal end of handle 20, the 
sharp distal tip of needle 30 extends beyond the distal 
end of handle 20. Spring 50 is located about needle 30 
and between the distal end of handle 20 and needle hub 

20 35 to urge needle 30 toward the proximal end of handle 
20. Latch 40 preferably defines a keyhole opening 
through which needle hub 35 extends so that latch 40 
engages needle hub 35 when needle hub 35 is adjacent 
to the distal end of handle 20 to hold needle hub 35 

25 against the bias of spring 50. Wh en the medical techni- 
cian desires to shield needle 30 after use, latch 40 can 
be depressed to allow spring 50 to urge needle hub 35, 
and thus needle 30, toward the proximal end of handle 
20. This withdraws needle 30 into handle 20. Such a 

30 latch is disclosed in pending U.S. patent application Se- 
rial No. 08/364,635 filed on December 27, 1 994, the dis- 
closure of which is hereby expressly incorporated by ref- 
erence. 

Handle 20 has a distal portion 21 and a proximal 

35 portion 22. Distal portion 21 is formed from a relatively 
rigid material such as polycarbonate, however, any 
clean, rigid, medical grade plastic is acceptable. Distal 
portion 21 should be long enough to house spring 50 
and permit viewing of flashback in the flashback cham- 

40 ber portion of needle hub 35. Proximal portion 22 is col- 
lapsible and non-elastic. The material used for proximal 
portion 22 must be sufficiently flexible to allow it to be 
stored and used in the collapsed state and thereafter to 
extend but not stretch significantly when the medical 

45 technician desires to shield needle 30 in handle 20. In 
one embodiment shown in FIGS. 1-6, proximal portion 
22 is formed from a flexible, impermeable, non-elastic 
material with low elongation characteristics. Acceptable 
materials for proximal portion 22 include, polyester, can- 

50 vas, cloth or thin, flexible metal. Proximal portion 22 is 
bonded to distal portion 21 by any suitable means such 
as by using a force fit, ultrasonic welding or the use of 
a standard adhesive. 

When needle hub 35 is adjacent to the distal end of 

55 handle 20, proximal portion 22 can be collapsed to 
thereby minimize the length of proximal portion 22. As 
seen in FIG. 3, proximal portion 22 preferably has a bel- 
lows configuration to facilitate collapsing and extending 
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thereof. It is to be understood that other configurations 
for proximal portion 22 are acceptable. With proximal 
portion 22 in its collapsed condition, handle 20 is easier 
to manipulate when catheter 70 is inserted into a patient 
via needle 30. After needle 30 has been used to place s 
catheter 70 into a patient and latch 40 is depressed to 
allow needle 30 to be retracted into handle 20, proximal 
portion 22 extends as needle hub 35 moves proximal ly. 
Proximal portion 22 must have a sufficient length in its 
fully extended position to allow the sharp distal tip of to 
needle 30 to be withdrawn inside distal portion 21 of 
handle 20 but must not be too long and must not stretch 
so as to allow the sharp distal tip of needle 30 to be with- 
drawn into proximal portion 22. If proximal portion 22 
were too long in its fully extended position or if proximal is 
portion 22 were to unduly stretch, the sharp distal tip of 
needle 30 could become adjacent to proximal portion 
22 raising the possibility that needle 30 could puncture 
the materia! of proximal portion 22 and expose needle 
30. The proximal end of proximal portion 22 is preferably 20 
bonded directly to the proximal portion of needle hub 35. 

As shown most clearly in FIGS. 5 and 6, needle tip 
guard 60 is securely mounted in distal portion 21 of han- 
dle 20. Needle tip guard 60 is formed from a resilient 
material, preferably a stainless steel shim, and includes 25 
a mounting leg 64 and a shielding leg 66. Mounting leg 
64 preferably defines a hole through which needle 30 
passes. In the collapsed condition of needle shield as- 
sembly 10 shown in FIG. 5, shielding leg 66 is in sliding 
engagement with the shaft of needle 30 so as to be bi- 30 
ased toward the portion of distal portion 21 to which 
mounting leg 64 is mounted. As needle 30 is moved in 
a proximal direction, the distal tip thereof will move prox- 
imally of shielding leg 66 of needle tip guard 50. At that 
point, shielding leg 66 will resiliently move toward an un- 35 
deflected condition and will safely cover the sharp distal 
tip of needle 20. As shown in FIG. 6, needle 30 could 
be moved further proximal ly so as to be proximal of 
mounting leg 64. Thus, any distal movement of needle 
30 relative to handle 20 that could conceivably re-ex- 40 
pose needle 30 is prevented by shielding leg 66 of nee- 
dle tip guard 60. 

In a second embodiment of this invention, shown in 
FIGS. 7 and 8, proximal portion 22 of handle 20 is 
formed from a telescoping tube 26 that engages a slid- 45 
able portion 36 of needle hub 35. Slidable portion 36 
includes a tongue portion that engages a slot 37 formed 
in the outer wall of needle hub 35 to allow slidable por- 
tion 36 to slide along substantially the entire length of 
needle hub 35. Preferably tube 26 and slidable portion so 
36 are formed from stainless steel although other ma- 
terials such as rigid plastics could be used. Tube 26 and 
slidable portion 36 each have a wall thickness selected 
to prevent kinking during the shielding operation, and to 
ensure smooth telescoping movement. A small wall ss 
thickness such as between about 0.002 inches to about 
0.005 inches is acceptable. 

The distal end of tube 26 is connected directly to 



the proximal end of distal portion 21 . As shown in FIGS. 
7 and B, tube 26 could be threaded onto distal portion 
21. Alternative bonding methods could be used or tube 
26 and distal portion 21 could be formed as one piece. 
The proximal end of tube 26 includes an inwardly ex- 
tending locking flange 26a. The distal end of slidable 
portion 36 includes an outwardly , extending locking 
flange 36a. Thus when the needle shield mechanism is 
activated and spring 50 urges needle hub 35 in the prox- 
imal direction, slidable portion 36 also moves with nee- 
dle hub 35 proximally until flanges 26a and 36a engage. 
At that point, slidable portion 36 slides along slot 37 in 
needle hub 35 while needle hub 35 continues its proxi- 
mal movement until needle 30 is safely shielded in distal 
portion 21. Slot 37 includes a stop at its distal end to 
prevent continued movement of slidable portion 36. 

This particular configuration for the second embod- 
iment minimizes the number of pieces needed to man- 
ufacture needle shield assembly 10 and minimizes its 
bulk. Alternatively, a plurality of nested telescoping 
tubes could be used to form proximal portion 22 with 
one end of the plurality of nested telescoping tubes af- 
fixed to distal portion 21 and the other end affixed to nee- 
dle hub 35. The plurality of nested telescoping tubes 
would .be connected to one another by flanges similar 
to flanges 26a and 36a shown in the second embodi- 
ment of FIGS. 7 and 8. It is to be understood that any 
number of tubes could be used and the telescoping 
tubes could be telescoped inside of or outside of distal 
portion 21. The number of tubes chosen will affect the 
length and diameter of handle 20 when proximal portion 
22 is in the collapsed condition for insertion ol needle 
20 into a patient. 

Thus, it is seen that a needle shield assembly is pro- 
vided that is not bulky, that is simple and easy to use 
and that completely covers the entire needle as well as 
the sharp distal tip after use. 



Claims 

1. A needle shield, comprising: 

a needle having a sharp distal tip and a proxi- 
mal end; 

a needle hub having a proximal end and a distal 
end affixed to the proximal end of the needle; 
a generally hollow handle having a proximal 
portion and a distal portion, one of the proximal 
portion or the distal portion being collapsible 
and non-elastic, the needle hub being disposed 
in and affixed to the generally hollow handle; 
a spring engaged with the needle hub to bias 
the needle hub toward the proximal portion of 
the handle; and 

a movable latch engaged with the needle hub 
to hold the needle hub against the bias of the 
spring. 
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2. The needle shield of Claim 1 wherein the proximal 
portion of the hollow handle is collapsible and non- 
elastic and the needle hub is affixed to the proximal 
portion of the hollow handle. 

3. The needle shield of Claim 2 wherein the proximal 
portion of the handle is formed from an impermea- 
ble flexible material. 

4. The needle shield of Claim 1 further comprising a 
flexible tip guard affixed to the distal portion of the 
handle biased for covering the sharp distal tip of the 
needle and preventing relative distal movement of 
the needle after the needle has been withdrawn into 
the handle. 

5. The needle shield of Claim 2 further comprising a 
flexible tip guard affixed to the distal portion of the 
handle biased for covering the sharp distal tip of the 
needle and preventing relative distal movement of 20 
the needle after the needle has been withdrawn into 

the handle. 

6. The needle shield of Claim 3 further comprising a 
flexible tip guard affixed to the distal portion of the 25 
handle biased for covering the sharp distal tip of the 
needle and preventing relative distal movement of 

the needle after the needle has been withdrawn into 
the handle. 

30 

7. The needle shield of Claim 2 wherein the proximal 
portion is formed from a tube in sliding relation to 
the distal portion for telescoping movement be- 
tween a collapsed condition where the distal end of 

the needle is exposed and an extended condition 35 
where the distal end of the needle is surrounded by 
the shield. 

8. The needle shield of Claim 7, wherein the proximal 
portion and the distal portion are movingly inter- *o 
locked with one another for preventing complete 
separation of the proximal portion and the distal por- 
tion. 

9. The needle shield of Claim 7, further comprising a 
flexible tip guard affixed to the distal portion of the 
handle biased for covering the sharp distal tip of the 
needle and preventing relative distal movement of 
the needle after the needle has been withdrawn into 
the handle. 

10. The needle shield of Claim 8, further comprising a 
flexible tip guard affixed to the distal portion of the 
handle biased for covering the sharp distal tip of the 
needle and preventing relative distal movement of 55 
the needle after the needle has been withdrawn into 

the handle. 
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